This study evaluated the effects of different ionic liquids (IL), namely choline chloride, tetramethylammonium bromide and 1-ethyl-3-methylimidazolium bromide, on the enzymatic activity of the commercial proteases Alcalase® 2.4L, Flavourzyme® 500L and Neutrase® 0.8L. The results showed that the most adequate combinations of enzyme/IL were: Neutrase® 0.8L/choline chloride (0.5 mM); Flavourzyme® 500L/choline chloride (5 mM) and Alcalase® 2.4L/tetramethylammonium bromide (2000 mM), with which relative increases of 20, 15 and 150%, respectively, were detected in their activities.
Introduction
The term ionic liquid (IL) can be used to describe asymmetric organic salts composed entirely of ions and which have low melting points. These compounds have been highlighted due to their application in ecologically cleaner catalytic processes. In addition, recent studies have indicated the ability of IL to modify protein structures, positively affecting the catalytic activity of enzymes. Thus the objective of this work was to evaluate the effect of the ionic liquids choline chloride, tetramethylammonium bromide and 1-ethyl-3-methylimidazolium bromide on the enzymatic activity of the commercial proteases Alcalase® 2.4L, Flavourzyme® 500L and Neutrase® 0.8L.
Results and Discussion
The results obtained (Table 1) showed that the enzyme activity was directly affected by the different protease/IL combinations and also by the concentration. In general, an initial increase in the relative enzyme activities was observed with the increase in IL concentration, followed by a subsequent decrease. The combination of Neutrase® 0.8L and choline chloride resulted in increases of up to 22% in the initial protease activity. The correlation analysis showed a positive correlation between the IL concentration and the relative enzyme activity in the range from 0 to 0.5 mM (Pearson coefficient = 0.91 and p-value = 0.09). On the other hand, negative correlation was detected between the relative enzyme activity and IL concentrations ranging from 0.5 to 500 mM (Pearson coefficient = -0.73 and p-value = 0.06). For the combination Flavourzyme ® 500L and choline chloride, the correlation analysis indicated a positive correlation between the enzyme activity and IL concentration ranging from 0 to 50 mM (Pearson coefficient = 0.73 and p-value = 0.04). A positive correlation was observed between the relative enzyme activity of Alcalase ® 2.4L and concentrations of tetramethylammonium bromide ranging from 0 to 2000 mM (Pearson coefficient = 0.98 and p-value < 0.001). 
Not done
[ ] = concentration; IL 1 = Choline chloride; IL 2 = Tetramethylammonium bromide; IL 3 = 1-ethyl-3-methylimidazolium bromide.
Conclusions
The results obtained showed that the ionic liquids choline chloride, tetramethylammonium bromide and 1-ethyl-3-methylimidazolium bromide had a positive effect on the catalytic activity of the proteases Alcalase® 2.4L, Flavourzyme® 500L and Neutrase® 0.8L. The most prominent and positive effect was detected for the combination Alcalase ® 2.4L with the ionic liquid tetramethylammonium bromide (2000 mM), with which an increase of approximately 250% in the enzymatic activity was observed.
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